Zebrafish homologue, futile cycle (fue), impairs pronuclear migration. Deleting Kash5 specifically in mouse oocytes, as well as expressing a dominant negative Kash-domain protein variant, allowed us to determine whether the LINC complex is required for pronuclear fusion following fertilization. However, our results suggest that a Kash-domain independent mechanism for the migration and the fusion of the pronuclei in mouse zygotes may exist. Genetic regulators and signaling molecules regulating vein identity, intersegmental vessels (ISV), and caudal vein plexus (CVP) patterning are not fully documented. We previously characterized the transcription factors Islet2 (Isl2) and Nr2f1b required for vascular development in zebrafish. In this study, we performed the microarray experiments to identify the potential downstream targets. Our microarray data showed highly overlapping downstream targets of nr2f1b and isl2, suggesting that nr2f1b and isl2 cooperatively regulate endothelial cell identity. We further verified the changed expression of several genes in vessels in isl2/nr2f1b morphants by in-situ hybridization. Those genes were expressed in vessels during early development, which suggested their functions in vascularture.
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We selectively assayed the functional relevance of one potential target follistatin a (fsta). Fsta is a bone morphogenetic protein (BMP) antagonist and BMP signaling has been shown critical for venous angiogenesis. However, the function of fsta in vasculature has not been reported. Our in-situ hybridization results showed fsta mRNA is expressed in developing vessels, suggesting its roles in vascularization. By overexpressing fsta, we observed the defects in the growth of ISV and CVP, which mimic the phenotype of isl2/nr2f1b morphants. We further showed that vascular defects are due to the impairment of migration and proliferation. Consistent with the vascular defects in (fli:fsta) embryos, we observed the changed expression of vascular markers. On the other hand, the knockdown of fsta does not impair vascular defects but restore the defects in (fli:fsta) fish indicating the specificity of fsta function. In addition, knockdown of fsta can rescue vascular defects in isl2 and nr2f1b morphants, suggesting fsta functions in vascular development downstream of isl2/nr2f1b. Finally, we showed that Isl2/Nr2f1b regulate ISV growth and CVP formation medicated by Fsta-BMP signalings. Together, our study provided useful information on the genetic regulating network in vascular development. In the present, gene functional studies, cell lineage tracing and human diseases modeling usually involve generation of mutant or transgenic animals by adopting zinc-finger nuclease (ZFN), transcription activator-like effector nucleases (TALEN), Cas9 nucleases and transgenic overexpression approaches. For making zebrafish mutant and transgenic lines using these technologies, gene editing or transgenic materials are usually microinjected into embryos at the one-cell stage. Because the time-window from fertilization to the first mitosis is only about 40 min and each cell cycle takes about 15 min thereafter {Kimmel, 1995 #36}, gene editing or integration event would not occur until multi-cell stages, resulting in germline mosaicism, and thus germline transmission needs to be identified in F 1 generation by mating F 0 founder fish. The whole process takes more than three months and needs to raise dozens, even hundreds of fish, which is time-consuming and labor-intensive. In particularly, simultaneously labeling multiple cell lineages or knocking out multiple loci is extremely difficult and even impossible.
We develop the Oocyte Microinjection in situ (OMIS) technique, in which oocytes in ovaries of an alive female are directly injected. An L-shape cut is made on one side of the belly of a 6-month to oneyear old female. Reagents containing Rhodamine are injected into 30-50 oocytes at stages I to III. After the belly opening is sewed, the fish is returned to fish tank and mates to a male next day (for stag III oocytes) or 1-2 weeks later (for stage I or II oocytes). Approximately, 10-20% of laid eggs will be Rhodamine-positive (injected), but the rate can reach 50%, which depends on the quality of female. The embryos derived from injected eggs develop normally. By OMIS, RNA, antisense morpholino oligonucleotides, DNA, proteins, and other small molecules can be administered into immature oocytes. We obtain 93.05% of embryos with typical no tail phenotype by Cas9-mediated knockout of the ntla locus via OMIS, while only 59.11% of embryos show the phenotype for injection at one-cell stage after fertilization. Bialleles of ntla, tyr and gata5 loci are simultaneously edited to produce correct complex phenotypes in 94.12% of OMISderived embryos. In addition, with OMIS of multiple transgenes, 16.67% embryos can express all transgenes in almost all of the target cells, suggesting insertion events before fertilization. The OMISderived transgenic founder fish can transmit the transgene to 50% of F1 offspring. Therefore, OMIS is a fast and efficient approach for generating mutant or transgenic lines, and it may also be useful for oocytes of defects. ECM HF proteins reported distributing in pericellular ECM of epithelial cells in a number of tissues including adult skin, tongue, and so on. In eye, the HF protein also assembles on the surface of multiple epithelia including cornea, lens, and retina. Those data predicated some important functions of the proteins in the architecture of adhesive and flexible cell junctions between the cell-cell, and the cell-basement membrane. In early embryonic development, trophectodermal distribution of the protein indicates that it may play critical role prior to implantation. Our recent study approved this hypothesis by revealing the function of this protein in mitotic cytokinesis unexpectedly. Using homogeneous recombination, RNA interference, and parthenogenesis, we approved that ECM HF is required for the accomplishment of mitosis duration the first a few cell divisions. The cleavage furrow distribution of the protein co-localized with myosin and actin on contractile ring exposes its critical and nonsubstitutable role in cytokinesis. Lack of the ECM HF1 leads to defect of the mitosis with generating multinucleate cells. Our data indicate that the function of ECM HF could be a general requirement for cleavage furrow and affected oocyte maturation and fertilization while mouse embryo initiation.
This investigations mainly supported by the National Natural Science Foundation of China (31571273and 31371256 During endochondral ossification, most of the unsegmented primordial cartilage template is replaced by bone barring the region adjoining the plane of segmentation which remains as cartilage forever and is referred to as articular or permanent cartilage. In adults, articular cartilage lines the ends of bones at the articular joint sites. While transient cartilage differentiation is relatively well studied, articular cartilage differentiation is still poorly understood. Particularly, no transcription factor is known that can induce articular cartilage fate. To gain such insight into AC differentiation, we conducted a microarray screen to identify genes which are preferentially expressed in chick AC. Through this screen, and follow up experiments, we identified two transcription factors namely, GATA3 and NFIA as candidates transcription factors important for articular cartilage differentiation. Loss-and Gain-of-function studies revealed that while Gata3 can induce AC differentiation, NFIA is necessary to prevent transient cartilage differentiation in putative articular cartilage domain. The Hippo pathway regulates cell proliferation, cell differentiation and organ size. Yes-associated protein (Yap), the effector of the Hippo pathway, is also involved in stress response. In this report, Yap1 was found expressed in podocytes, and up-regulated upon treatment with high temperature and chemicals, such as methanol, ethanol and hydrogen peroxide. Zebrafish yap1 mutant embryos displayed severe edema in the heart, body and glomerulus under the above stresses, resulted from the impaired glomerular filtration barriers, however, without loss of podocytes. Similar to Yap1, Taz was also expressed in podocytes and up-regulated under the stresses. More importantly, Taz was increased in yap1 mutant embryo, and overexpression of taz could rescue yap1 mutant phenotypes under the stresses, suggesting that Yap1 cooperate with Taz to protect the glomerulus. The stresses used here might produce reactive oxygen species (ROS) in cells, indeed, the ROS levels were found elevated in wild type embryos and more pronounced in yap1 mutants upon the heat treatment. Administration of reducing agents, such as N-acetyl-L-cysteine (NAC) and Acetovanillone (APO), could alleviate the mutant phenotypes. Yap1 is a transcriptional coactivator, deletion of yap1 may affect expression of genes essential for ROS scavenging. Two antioxidant genes, sod3b and ldha, were down-regulated in yap1 mutants, and overexpression of these genes could partially rescue the mutant phenotypes. Moreover, Yap1 worked in a Tead-dependent manner. Therefore, Yap1/Taz-Tead was reported here to play a unique role in maintaining glomerular function under ROS caused nephrotoxicity. Our goal is to reveal how mammalian cells resolve their fate and interactions in the body and in real time. Because fixed specimens cannot capture cell dynamics, we use single-cell imaging technologies in live mouse embryos. We recently showed how transcription factors repartition between distinct DNA binding sites to determine the first cell fates of the early embryo. We also found that as cell choose their fate, they extend long filopodia to pull their neighbor cells closer, revealing a mechanism for cell polarization and embryo compaction. Finally, we established quantitative imaging and laser ablation methods to show how anisotropies in mechanical forces generated by the cell cortex form the pluripotent inner mass of the embryo. Our work is uncovering mechanisms explaining how the early mammalian embryo forms and grows. 
